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Blockchain and sustainable finance...

Abstract. The study aimed to analyse the possibilities of using blockchain technology to increase transparency and efficiency
in sustainable finance. The application of blockchain technologies and environmental and social practices in the context of
sustainable finance was analysed, emphasising implementation and prospects in Kyrgyzstan. Blockchain, as an innovative
decentralised data recording technology, provides a high level of security, transparency and immutability, which renders
it particularly valuable for the financial sector. The study highlighted how blockchain can improve international transfer
processes, increase the transparency of financial transactions and simplify the management of smart contracts, and noted
existing challenges such as scalability and legal issues. The role of blockchain technologies in sustainable finance, especially
in the field of green investments, was highlighted as an important aspect of the study. The introduction of blockchain in
areas such as green project financing and social initiative management can help increase investor confidence and improve
investment performance. Financial technology is also central in shaping new approaches to finance and investment,
facilitating access to capital through crowdfunding and person-to-person (P2P) lending platforms. The introduction of
environmental and social practices in financial institutions of the Kyrgyz Republic demonstrates the growing attention to
corporate responsibility and sustainable development, despite the initial stage of their implementation. On international
stage, successful projects such as the use of blockchain to track supply chains, green bonds and carbon credit management
demonstrate the potential of technology to improve the transparency and efficiency of sustainable finance. These examples
can be used by Kyrgyzstan in developing and implementing domestic blockchain and environmental and social initiatives,
contributing to more sustainable economic growth and attracting international investment

Keywords: environmental factors; environmental and social practices; technology integration; digital transformation; risk

management

Introduction

Blockchain technology is rapidly gaining popularity in var-
ious sectors of the economy, and one of the most promising
areas of its application is sustainable financial activities. In
the face of global environmental challenges such as climate
change, environmental degradation and the depletion of
natural resources, sustainable finance is becoming a way
to support projects aimed at reducing carbon footprints,
developing renewable energy sources and ensuring greener
business practices. However, effective investment in such
projects faces several barriers, including insufficient trans-
parency of financial flows, difficulties in assessing risks and
doubts about the integrity of the funds.

Trust between market participants remains one of the
key challenges in green investment. It is often difficult to
verify the extent to which investments are aimed at achiev-
ing environmental goals, which reduces the appeal of such
projects for investors. Greenwashing issues, where compa-
nies and projects claim to be environmentally friendly but
fail to achieve significant results in practice, also under-
mine trust and slow down the pace of sustainable finance.

Blockchain, as a decentralised and immutable re-
cord-keeping technology, can offer a solution to these
problems. Given the possibility for transparency, account-
ability and traceability of transactions, blockchain can be
used to monitor in real time how and where investments
in sustainable projects are used. This not only increases the
credibility of such investments but also reduces administra-
tion and control costs.

Blockchain can be used to create global sustainable
finance platforms where information about projects and
their environmental impacts can be made available to all
stakeholders (Furmanchuk, 2023). Thus, investors can bet-
ter assess risks and make more informed decisions based on
transparent data. In addition, the automation of process-
es through smart contracts can significantly simplify the
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implementation of projects and ensure their compliance
with environmental standards.

An important step in the definition of the role of block-
chain in sustainable finance is an analysis of the results of
research conducted in this area by various authors. K.J. Lee
& H. Jeong (2022) emphasised that blockchain can elimi-
nate the issue of asymmetry of information between inves-
tors and recipients of funds. The study demonstrates that
the decentralised structure of the blockchain allows each
participant to access immutable project data. K. Schulz &
M. Feist (2021) investigated the effectiveness of smart con-
tracts in sustainable finance. They concluded that automat-
ing processes using blockchain could not only speed up
contract execution but also ensure that the project meets
environmental and financial standards. Q. Li et al. (2022),
in turn, addressed the use of blockchain in the supply chain
tracking system for green investments. Their study demon-
strated that blockchain can be used to monitor every stage
of project implementation. S. Anvar kyzy et al. (2022) con-
ducted research confirming that the use of blockchain in
the financial sector can reduce transaction costs. Their find-
ings show that decentralised systems can replace tradition-
al intermediary structures. J. Woo et al. (2021) analysed the
issue of improving the mechanism for verifying environ-
mental projects through blockchain. This technology can
significantly reduce the time required to verify the com-
pliance of projects with environmental standards based on
open and publicly available data. S. Guo et al. (2023) also
addressed the potential of blockchain to combat green-
washing. Following the authors, blockchain makes it im-
possible to change or conceal data on funds usage. R. Al-
madadha (2024) analysed the use of blockchain to increase
the transparency of environmental, social and corporate
governance (ESG) reporting of corporations. Blockchain
can help companies provide more accurate and timely
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information about their environmental impact, which
increases their reputation among investors. N. Alshara-
ri(2021),in turn, analysed the integration of blockchain with
other technologies, such as the Internet of Things (IoT), to
improve the monitoring of sustainable projects. Y.-S. Ren et
al. (2023) analysed the role of blockchain in creating global
sustainable finance platforms. Their findings showed that
such a platform could provide global access to investment
opportunities. M.R.H. Polas et al. (2022) concluded that
blockchain can facilitate democratic access to green in-
vestment by allowing small and medium-sized investors to
participate in financing environmental projects that were
previously only available to large institutional investors.

Many authors confirm that blockchain has signifi-
cant potential to address key issues related to sustainable
finance, including transparency, efficiency and reduced
transaction costs. Despite a significant amount of research
on the use of blockchain in sustainable finance, several im-
portant topics remain under-researched. In particular, the
aspects of blockchain use in the context of green invest-
ment management in the Kyrgyz Republic, as well as the
impact of blockchain on transparency and risk mitigation
in the sustainable finance ecosystem in an emerging econo-
my, are not sufficiently studied.

The study aimed to analyse the impact of blockchain
technology on sustainable finance in the context of green
investments and ESG practices. The objectives of the study
were to assess the impact of blockchain on the transparency
and efliciency of sustainable finance in the Kyrgyz Repub-
lic, to explore opportunities and challenges of implement-
ing blockchain to improve green investment management
and to analyse ESG approaches in the financial sector.

Materials and Methods

A complex approach was employed to analyse the role of
blockchain technologies, financial technologies and ESG
practices in financial institutions in the Kyrgyz Republic.
The effect of innovations on the sustainability of business
and the development of the country’s financial sector, as
well as the implementation of the Sustainable Development
Goals, was prioritised.

A detailed analysis of the topic of blockchain, financial
technologies and ESG practices was initially conducted.
Areas of sustainable development and the inclusion of ESG
factors in the investment decision-making process were
prioritised. In addition, the use of blockchain in green fi-
nance was analysed. To better define the specific features
and opportunities for using blockchain, financial technolo-
gies and ESG practices in the financial sector of the Kyrgyz
Republic, an analysis related to financial innovation and
sustainable development in the country was conducted.

One of the key research methods was a comparative
analysis of the ESG practices of financial institutions in the
Kyrgyz Republic with international experience. Examples
of implementation of ESG standards by such organisations
as Optima Bank (n.d.), Eldik Bank (n.d.), Aiyl Bank (n.d.),
Commercial Bank Kyrgyzstan (n.d.), Bai-Tushum Bank
(n.d.), Bank of Asia (n.d.) and DosCredoBank (n.d.) were
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used to identify the most effective models and methods
that can be used to increase business sustainability and im-
prove financial performance. This data was used to assess
the impact of ESG factors on the reputation, customer con-
fidence and long-term business sustainability of financial
institutions in the country.

The study of real cases of blockchain and financial tech-
nologies in the Kyrgyz Republic was an important part of
the study. For this purpose, examples of financial technol-
ogies, such as person-to-person (P2P) lending and crowd-
funding, which were already introduced into the national
financial sector, were analysed. An analysis of successful
initiatives to use blockchain to increase transparency and
reduce risks in the process of allocating credit resources
and managing public tenders was conducted.

Key initiatives that use blockchain in green invest-
ments were selected to analyse international projects.
These initiatives include initiatives such as the IBM Food
Trust, which is used to track food supply chains, ensuring
transparency and sustainability of products. Another im-
portant example is SolarCoin, a global project that rewards
solar energy production in the form of tokens, which helps
to increase clean energy production. The WePower project
and the Power Ledger, demonstrate the use of blockchain
for green energy trading and decentralised energy, simpli-
tying access to finance and reducing the carbon footprint.
Initiatives analysed included Energy Web, which uses
blockchain to manage distributed energy resources, Posei-
don Foundation, which has developed a platform to track
and reduce the carbon footprint of commodity purchas-
es, Hongkong & Shanghai Banking Corporation, which
applies blockchain to track and manage green bonds,
Santander Bank, which also actively employs blockchain
to provide transparency and speed up international trans-
actions within its green bonds. These projects were select-
ed for detailed analysis to identify their role and impact on
sustainable finance and green investment.

Results

Blockchain is an innovative decentralised record-keeping
technology that allows data to be stored and transmitted
securely, transparently and permanently. It is based on a
distributed network consisting of nodes, each of which
stores a copy of the data. Blockchain technology was cre-
ated as a basis for the bitcoin cryptocurrency, but since
then its application has expanded to many other areas,
including the financial sector. One of the key advantages
of blockchain is its decentralised nature. Unlike tradition-
al databases that are managed by central organisations,
blockchain does not require trust in one party. All network
participants have access to a single version of the data, and
any changes are made only after a consensus is reached
among all network nodes. This renders blockchain highly
protected against fraud and manipulation, which is highly
relevant for the financial sector, where data accuracy and
security are crucial (Zheng et al., 2018).

In the financial sector, blockchain is already actively
used to address an array of tasks. One of the most prominent
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applications is the improvement of cross-border payments.
Traditional international transfer systems require the in-
volvement of intermediaries and often face delays and high
fees. The blockchain, due to its decentralised structure, can
be used for quick international transfers at minimal cost
(Collomb et al., 2016). An example is Ripple, which uses
blockchain for instant and low-cost transactions between
financial institutions around the world.

Another important area of blockchain application in
the financial sector is ensuring transparency and traceabil-
ity of financial transactions. This is particularly relevant in
the context of the fight against fraud and money launder-
ing. Blockchain can be used to create an immutable record
of all transactions, which simplifies auditing and moni-
toring. As a result, banks and other financial institutions
can more effectively comply with anti-money laundering
requirements and know their customers.

In addition, the blockchain can be used to create smart
contracts - automated digital agreements that are execut-
ed only if pre-agreed conditions are met. This simplifies
financial transactions, reduces the cost of legal support and
minimises the risk of non-compliance with contract terms.

Despite all the advantages, the introduction of block-
chain in the financial sector has certain challenges. First,
it is scalability. Currently, many blockchain systems can-
not process the same volume of transactions as traditional
financial systems. Second, legal and regulatory issues are
also significant aspects. Most states and financial regulators
do not yet have set rules for the use of blockchain, which
makes its implementation difficult (Mishra and Kaush-
ik, 2023). With the development of technology and the
emergence of new solutions to increase scalability and effi-
ciency, blockchain can become the basis of the future finan-
cial infrastructure, ensuring the security, transparency and
accessibility of financial services for all market participants.

Blockchain technology can radically transform the
process of sustainable finance, in particular green invest-
ments, thanks to its potential transparency and reduced
risks. In the context of global environmental challenges,
attracting investment in projects aimed at reducing carbon
emissions and protecting the environment is becoming
highly relevant (Macchiavello and Siri, 2022). However,
this process involves several challenges, such as a lack of
trust between investors and projects, as well as difficulties
in assessing and verifying the environmental performance
of projects. This is where blockchain can be used.

Transparency is one of the main advantages of block-
chain. In the context of green investments, this technology
can be used to create immutable, decentralised records of
all transactions and project stages. This renders the financ-
ing and monitoring process accessible to all stakeholders
in real-time. For instance, if a company or government
agency receives funds to implement an environmental pro-
ject, blockchain can be used to track how these funds are
used, what resources are purchased, and what results are
achieved. This transparency prevents misuse or misman-
agement of resources, which is one of the key issues in green
investments. Another problem investors face is the risk of
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“greenwashing’, when companies claim to be environmen-
tally friendly but fail to achieve real environmental results.
Blockchain helps combat this phenomenon by recording
all stages of project implementation and its environmental
impact (de Freitas Netto et al., 2020). For instance, infor-
mation on carbon emissions or the use of renewable energy
sources can be automatically recorded on the blockchain
through smart contracts and IoT sensors, which is in line
with the principles of the green taxonomy. The green tax-
onomy aims to create a unified approach to defining envi-
ronmentally sustainable economic activities, and the use of
blockchain technologies allows for transparency, accuracy
and reliability of data related to environmental indicators
(Ministry of Economy..., 2024). This, in turn, contributes to
more efficient management of green investments and mon-
itoring of projects’ compliance with sustainability criteria.

In addition to increasing transparency, blockchain can
reduce risks for investors. Firstly, due to the immutability
of data, blockchain minimises the possibility of fraud and
manipulation of financial statements. This ensures that in-
formation, including that for investors, is correct Second-
ly, the decentralised structure of the blockchain reduces
dependence on intermediaries, which lowers transaction
costs and minimises the risks associated with delays and
inaccuracies in data transmission. Moreover, blockchain
can be used for global investment at minimal cost. This is
especially relevant for green projects that may be located in
remote regions with limited access to traditional financial
institutions. Blockchain enables direct interaction between
investors and recipients of funds, bypassing complex and
expensive banking structures.

Financial technologies are becoming primary in sus-
tainable development, shaping new approaches to financing
and investment. It includes a wide range of innovative solu-
tions such as mobile payments, crowdfunding, algorithmic
investing and digital currencies. These technologies can
simplify and speed up financial transactions, which is espe-
cially relevant for sustainable finance (Gomber et al., 2017).
Traditional financial systems often prove to be complex
and expensive for SMEs involved in green projects. Finan-
cial technologies are facilitating access to capital through
crowdfunding platforms and direct P2P loans, where in-
vestors can finance projects directly, without the need for
intermediaries. This opens new opportunities for financing
environmentally friendly projects, especially in developing
countries where access to traditional finance is limited.

In addition, financial technologies such as algorithmic
investing and artificial intelligence are enabling a more
accurate assessment of the risks and potential benefits of
green investments. Big data and machine learning in finan-
cial technologies can be used to analyse the sustainability
of projects, predict their environmental impact and suggest
optimal investment strategies (Zelisko et al., 2024). This not
only increases investment efficiency but also reduces the
likelihood of investing in inefficient or unreliable projects,
making the sustainable finance market more reliable.

ESG approaches are significant in the development of
corporate responsibility and sustainability standards. ESG
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metrics are used to evaluate companies and projects in
terms of their environmental impact, social responsibility
and management quality. For investors and financial organ-
isations, integrating ESG factors into the decision-making
process can be used to assess not only financial performance
but also long-term sustainability. Studies show that compa-
nies with high ESG scores are more resilient to risks, includ-
ing environmental disasters, social conflicts and changes
in the regulatory environment, making such investments
more attractive to long-term investors (Schramade, 2016).

An important aspect of ESG is its role in building a
culture of corporate responsibility. For instance, companies
that actively implement ESG principles strive to minimise
carbon emissions, use renewable resources, ensure decent
working conditions and support gender equality. For finan-
cial organisations, this means accounting for these factors
when assessing investment projects and credit risks, which
contributes to a more sustainable and ethical business.

The economy of the Kyrgyz Republic is characterised
by a combination of factors that determine the specifics of
its development as a post-Soviet republic in transition. The
main national economic sectors include agriculture, min-
ing and services, with agriculture remaining the key source
of employment for a large proportion of the population. The
country is also a major transit hub for trade between Chi-
na and Central Asia, which strengthens its role in regional
economic ties. The financial system of the Kyrgyz Republic
is developing under conditions of limited resources and de-
pendence on external capital inflows. Remittances from la-
bour migrants working abroad remain an important source
of external financing. These remittances play a significant
role in maintaining the national balance of payments and
ensuring household income (Hasanova, 2018).

The Kyrgyz Republic faces institutional and infrastruc-
tural challenges, such as limited development of the finan-
cial sector, weak financial regulation, and low financial
literacy. The national central bank is seeking to improve
control over financial flows, but access to credit for small
and medium enterprises remains difficult due to high in-
terest rates and tight conditions. This slows down the de-
velopment of entrepreneurship and reduces employment.

On the other hand, the impact of financial technolo-
gies on the banking sector and financial organisations of
the Kyrgyz Republic is becoming more and more noticea-
ble every year. One of the key areas of financial technolo-
gy development in the Kyrgyz Republic is mobile banking.
With a significant part of the population not having access
to traditional bank branches, the use of mobile phones
for financial transactions has become a popular solution.
Mobile payment services, such as Elcard and Mbank, have

become widespread and are actively supported by commer-
cial banks. These platforms allow users to pay bills, send
money transfers, and purchase goods and services online,
making financial services more accessible to the popula-
tion, including those in remote areas.

One of the significant achievements of financial tech-
nology in the Kyrgyz Republic has been the simplification
of access to credit. Traditional banks often impose strict
requirements on borrowers, which limits the opportuni-
ties for small and medium-sized businesses. At the same
time, financial technologies offer alternative lending mech-
anisms, such as P2P (person-to-person) loans and crowd-
funding. These platforms help small businesses and indi-
vidual entrepreneurs raise capital bypassing traditional
banking structures. This provides businesses with flexible
access to finance, which fosters entrepreneurship and stim-
ulates economic growth.

The introduction of ESG practices in financial institu-
tions in the Kyrgyz Republic is a relatively new but rapidly
developing process. This trend is dictated by both global
changes in the financial sector and the need to address lo-
cal economic and social problems facing the country. Giv-
en the growing importance of sustainable development and
environmental challenges, financial institutions in the Kyr-
gyz Republic are gradually realising the importance of im-
plementing ESG principles to ensure long-term econom-
ic growth, business sustainability and attracting foreign
investment. First, the implementation of ESG practices is
closely linked to the growing requirements of internation-
al financial organisations, investors and partners, who are
increasingly paying attention to sustainable development.
Banks and financial institutions in the Kyrgyz Republic
should adapt to these new standards to remain competitive
in the international arena and to have access to global in-
vestment and capital. This implies the need to comply with
international standards of corporate responsibility, which
includes environmental, social and governance aspects.

On the one hand, financial institutions need to im-
plement initiatives aimed at minimising the environmen-
tal impact of their operations and assets, for instance, by
supporting green projects and refusing to finance environ-
mentally harmful enterprises. On the other hand, respect
for human rights, including within supply chains, and safe
and inclusive working conditions are becoming mandatory
elements of their strategy. Another key factor is ensuring
transparent and ethical management, which is reflected in
the openness of data, financial reports and management
decisions that build investor and partner confidence. Ta-
ble 1 presents examples of ESG practices in financial insti-
tutions in the Kyrgyz Republic.

Table 1. ESG practices in financial institutions of the Kyrgyz Republic

Type of ESG practice

Financial organisation implementation

Implementation goal

Impact on sustainable

Impact on business development

Social responsibility
(support for local
communities)

Optima Bank

Improving the social
climate and increasing
customer loyalty

Improving reputation Creating jobs,
and customer supporting small
confidence businesses

Scientific Bulletin of Mukachevo State University. Series "Economics”, 11(3)
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Type of ESG practice

Financial organisation Implementation goal

implementation

Table 1, Continued

Impact on sustainable

Impact on business el )

Risk management

(sustainable Reducing investment

Financing green

Minimising financial - . .
projects, increasing

Eldik Bank . . risks and increasing  losses due to changes P
investment and risk : L . - responsibility in
o portfolio stability in legislation .
monitoring) lending
Social programmes  Promotngrural - (SR i
Aiyl Bank (support for rural development and ! 9

areas)

inclusion

improving the inclusion in rural areas

business reputation

Improved

Commercial Bank Persistent corporative

transparency
and compliance

Improving corporate

Increasing investor
governance and

Kyrgyzstan management with international confidence reporting standards
standards
Financing Promoting the Expanding the product _. .
. . . Financing of solar and
Bai-Tushum Bank of renewable energy development of a line, attracting green . .
. wind energy projects
sources green economy investors

Environmental

Increasing
transparency of

Reducing our

Strengthening carbon footprint

market positions

Bank of Asia management (carbon . : and supporting
- . environmental aspects  and attracting new .
footprint reporting) . sustainable
of operations customers
development
Investments in social Supporting Improving customer Improving the quality
DosCredoBank and environmental educational and P 9 of life and social

projects

healthcare initiatives

reputation and loyalty security in the regions

Source: compiled by the author based on Optima Bank (n.d.), Eldik Bank (n.d.), Aiyl Bank (n.d.), Commercial Bank
Kyrgyzstan (n.d.), Bai-Tushum Bank (n.d.), Bank of Asia (n.d.) m DosCredoBank (n.d.)

These practices not only contribute to the improve-
ment of social and environmental responsibility but also
have a positive impact on the business performance and
financial stability of organisations, reflecting the growing
interest in sustainable development in the Kyrgyz Repub-
lic. Blockchain technology in sustainable finance in the
Kyrgyz Republic is at an early stage of development but
shows significant potential. Blockchain, as a decentralised
and transparent system, has unique properties that can sig-
nificantly improve sustainable finance processes, especial-
ly in areas such as green investments, social project man-
agement and transparency in financial decision-making.

For the Kyrgyz Republic, where the level of trust in fi-
nancial institutions is often low, the introduction of block-
chain into sustainable finance processes could be an impor-
tant step towards increasing transparency and confidence
among investors and the public. One area where block-
chain could be particularly useful is in the financing of
green projects. In the Kyrgyz Republic, as in other Central
Asian countries, environmental issues are becoming in-
creasingly relevant, given the impact of climate change and
problems with access to clean water and renewable energy.

In 2022, the Kyrgyz Republic started attracting the at-
tention of international investors to cryptocurrency min-
ing using hydropower, which is one example of a combi-
nation of blockchain and ESG practices. The country has
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a significant potential for clean energy, and some mining
companies have started investing in projects aimed at sus-
tainable cryptocurrency mining, minimising the carbon
footprint (Final Report of..., 2022). Such initiatives can
contribute to economic development without worsening
the environmental situation.

The Kyrgyz Republic has microfinance institutions that
play an important role in providing access to finance for
small businesses and rural communities. Some of these or-
ganisations have begun to consider the use of blockchain to
improve transparency in the distribution of credit resources
and reduce fraud risks. An example is the discussed intro-
duction of blockchain technology in microfinance to track
transactions and confirm the reliability of borrowers, which
helps to build trust in the system and ensure transparency
of operations (Kyrgyz Republic Development..., 2023).

In Kyrgyzstan, the Ministry of Finance, with the sup-
port of the World Bank, is launching a system of labelling
green budget expenditures to increase transparency and
efficiency in the use of public funds for environmental
programmes (Mambetalieva, 2024). This initiative aims to
track funding related to environmental protection and cli-
mate change adaptation, which is in line with the United
Nations (UN) Sustainable Development Goals and the Par-
is Agreement. As part of the pilot project, the labelling will
be introduced in the Ministry of Natural Resources and
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Ecology and the Ministry of Emergency Situations, which
will allow for the classification of green finance flows and
improved resource management. This, in turn, will open
new opportunities for attracting international financing,
which will create conditions for the implementation of
environmental projects and the introduction of innovative
solutions to protect the environment.

In 2024, a project to introduce digital identification us-
ing blockchain technology was presented in the Kyrgyz Re-
public. This provides secure and transparent identity verifi-
cation, which can be used in the financial sector, including
for providing financial services to remote and rural com-
munities (Alabi & Telukdarie, 2021). This area contributes
to social inclusion, which is an important element of ESG.
So far, projects in the Kyrgyz Republic using blockchain and
ESG are at the stage of experimental and pilot initiatives.
However, their successful implementation can open up new
opportunities for sustainable economic growth, improve
confidence in financial institutions and attract international
investment in environmental and socially oriented projects.

Many countries and companies have begun to actively
use blockchain to increase the transparency, efficiency and
sustainability of their operations, especially in the context
of green finance and socially responsible investment initi-
atives. On the international stage, one of the most success-
ful examples of blockchain use is its implementation for
tracking supply chains in the framework of sustainable de-
velopment. Large corporations such as Walmart and Uni-
lever use blockchain to monitor the supply of products,
including agricultural and low-carbon products (Male-
ki, 2023). This not only increased transparency but also
ensured that products meet high environmental standards,
which is part of ESG practices. For instance, the IBM Food
Trust’s blockchain platform traces the origin of products
and confirms that they meet sustainability requirements.

Some countries, such as Sweden, are experimenting
with issuing green bonds based on blockchain technolo-
gies (Jahankhani et al., 2021). These bonds aim to finance
environmentally sustainable projects, such as renewable
energy or energy-efficient buildings. Blockchain ensures
transparency at every stage of the bond’s life cycle and sim-
plifies the reporting process for investors, who can track
where the funds were allocated. As a result, green bonds
are becoming more attractive to investors, as blockchain
provides assurances that funds are being used in line with
the stated ESG goals. International experience shows that
blockchain can be successfully used to solve social prob-
lems that also fall within the ESG context. The World Bank
and the United Nations use blockchain to provide financial
services to refugees and people who do not have access to
traditional banking systems. In this context, blockchain
becomes a financial inclusion method, which is one of the
key elements of ESG. For instance, Jordan has implement-
ed a blockchain project that allows refugees to receive as-
sistance in the form of vouchers used to buy food, making
the processes more transparent and protected from cor-
ruption (Juskalian, 2018).

In European countries, such as Germany and the Neth-
erlands, blockchain is being actively used in energy pro-
jects related to the distribution of renewable energy. Block-
chain-based platforms allow households and businesses to
trade energy directly with each other, bypassing traditional
energy companies. This approach contributes to sustain-
able development by increasing energy efficiency and en-
couraging the use of renewable sources. One such project
is the Power Ledger in Australia, which successfully uses
blockchain to trade solar energy, enabling buyers to track
the source of energy and its environmental footprint. Ta-
ble 2 shows the most famous international projects using
blockchain in green investments.

Table 2. International projects using blockchain in green investments

Project

Project description

Application
of blockchain

Role in sustainable
finance

Food supply chain

IBM Food Trust tracking platform

Usage of blockchain
for transparent tracking
of product supplies

Guarantee Increasing transparency
of sustainable food and trust in the food
origin supply chain

Remuneration for solar

Blockchain is used

Stimulating clean More than 10 GWh

SolarCoin energy productionin  to track produced solar . of renewable energy
energy production .
the form of tokens energy was registered
S L Simplified access
WePower A platform for green  Tokenisation of energy  Attracting investment to financing for green

energy trading

supply contracts

in renewable energy energy projects

Solar energy trading
between consumers
directly via a
blockchain platform

Power Ledger

Decentralised platform
based on blockchain

Successful
implementation
of decentralised energy
trading

Supporting distributed
energy and reducing
our carbon footprint

Blockchain for
managing distributed
energy resources

Energy We

Decentralised energy
management

Improving the Attracting new market

efficiency participants and
of renewable energy increasing transparency
sources of operational data
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Table 2, Continued

Role in sustainable
finance

Application
of blockchain

Project

Project description

Reducing carbon
footprint and
attracting customers
to sustainable
projects

A platform for tracking Blockchain integration
and reducing the to track the carbon
carbon footprint footprint

of goods purchases of transactions

The programme was

introduced into retail

to offset customers’
carbon footprint

Poseidon
Foundation

Employment
of blockchain for

Simplifying the Supporting the funding

A platform for financing

Santander Bank environmentally

friendly projects

transparent finance
tracking

process of obtaining
financing for green
projects

of multiple sustainable
initiatives around the
world

Hongkong & Green bond
Shanghai Banking tokenisation
Corporation programme

Usage of blockchain
to create tokenised
assets

Attracting investment
in sustainable
development projects

Successful issue
of green bonds on a
blockchain platform

Source: compiled by the author

International experience with blockchain and ESG
practices in the financial sector shows that the combination
of these two areas can lead to significant changes in the man-
agement of sustainable projects, investment attraction and
transparency. The Kyrgyz Republic can use these examples
to accelerate the implementation of domestic blockchain
and ESG projects, creating conditions for more sustainable
economic growth and attracting international investment.

The successful implementation of blockchain and ESG
practices in the financial sector of the Kyrgyz Republic re-
quires more active cooperation between the government,
financial institutions and international organisations aimed
at creating a comprehensive legal framework and techno-
logical infrastructure. The government should develop
regulatory standards that will ensure transparency and se-
curity of the use of blockchain technologies in sustainable
finance, as well as create incentives for green investments.
These standards should include reporting requirements on
ESG criteria and mechanisms for monitoring the fulfilment
of environmental and social obligations.

In addition, it is necessary to strengthen the devel-
opment of local digital infrastructure, which implies the
introduction of secure digital platforms and data man-
agement systems for the effective use of blockchain. At
the same time, educational programmes and training for
financial institutions that will cover not only the basics of
ESG practices but also the practical use of blockchain for
investment management should be emphasised. This will
help raise awareness of the benefits of blockchain and ESG,
as well as improve the skills of employees.

The integration of blockchain technologies into invest-
ment management will significantly reduce operational
risks, improve the transparency of financial transactions
and increase investor confidence in environmental projects.
The introduction of ESG practices will ensure the long-
term sustainability of the financial sector, making the Kyr-
gyz Republic more attractive to global investors interested
in responsible and sustainable financial instruments. The
synergy of blockchain and ESG will create conditions for

Scientific Bulletin of Mukachevo State University. Series "Economics”, 11(3)

modernising the financial system, increasing its competi-
tiveness and developing new areas of sustainable finance.

Discussion

The study demonstrated that blockchain has significant
potential to transform the financial sector, including sus-
tainable finance and green investment management. One
of the main advantages of this technology is its decentral-
ised structure, which ensures a high degree of transparency
and data security. This is especially relevant in the context
of sustainable development and implementation of ESG
practices in financial institutions in the Kyrgyz Republic.
O. Juszczyk & K. Shahzad (2022) investigated the use of
blockchain technologies in the financing of renewable en-
ergy projects. The authors concluded that the use of smart
contracts significantly increases transparency and reduces
transaction costs for green investments. These findings are
similar to the current results, especially in terms of increas-
ing transparency and efliciency of transactions. However,
in contrast to current data, the authors did not address the
challenges of implementing blockchain in countries with a
low level of digitalisation.

F Kalfaoglou (2020) highlighted a significant reduc-
tion of financial risks for banks that actively apply ESG
practices. The author noted that the implementation of
these standards helps to increase investor confidence and
strengthen reputation. B. Torre Olmo et al. (2021) demon-
strated that investments in sustainable development direct-
ly increase banks’ profitability. In the current results, ESG
practices also show a positive impact on the image.

The experience of implementing blockchain in the fi-
nancial sector of Kyrgyzstan identified several key areas of
its application. Firstly, the technology is used to increase
the transparency of financial transactions and control over
the distribution of funds, which is relevant for government
tenders and international grants. In the context of a low
level of trust in national financial institutions, blockchain
can help reduce corruption and increase transparency.
T. Jiang et al. (2022) addressed blockchain integration into
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the carbon trading system. Authors noted that blockchain
reduced fraud and increased investor confidence. These
findings are in line with current findings on improving
data security and transparency for investors. However,
unlike the current study, the authors did not address the
impact of blockchain on small and medium-sized enter-
prises, which is an important aspect.

In addition, the use of blockchain can significant-
ly improve access to finance for small and medium-sized
businesses, especially in rural areas (Tsapova et al., 2024).
Notably, microfinance institutions in Kyrgyzstan are al-
ready showing interest in using blockchain to increase the
transparency of lending operations and minimise fraud
risks. This also contributes to building trust in the system
and developing small businesses, which is an important
element of national socio-economic growth. M. Kumar-
athunga et al. (2022) studied the impact of blockchain on
microfinance for sustainable agricultural projects. They
emphasised that blockchain promotes transparency and
the elimination of intermediaries, which is consistent with
current findings. H.O. Bello et al. (2024) noted that the use
of financial technologies simplifies the implementation of
ESG practices in small and medium-sized companies by in-
creasing transparency of operations and automating report-
ing. However, they stressed that for smaller organisations,
the main barrier is the lack of financial resources to invest
in modern digital solutions. The current study also deter-
mined a positive correlation between financial technolo-
gy and ESG practices, especially in terms of transparency.

One of the most promising areas of blockchain use
is the support of green projects, such as the sustainable
use of water resources for cryptocurrency mining (Spyt-
ska, 2023). This is an example of how technology can help
attract foreign investment while minimising the negative
impact on the environment. In Kyrgyzstan, there are al-
ready initiatives to develop cryptocurrency mining based
on hydropower, which contributes to a more environmen-
tally friendly use of energy. H. Kalaiarasi & S. Kiruba-
hari (2023) addressed the introduction of blockchain in
companies specialising in green bonds. They noted that
blockchain helps improve reporting and control over envi-
ronmental projects, which coincides with current results.
However, their study demonstrated that the introduction
of blockchain has not yet provided a significant increase in
green investments.

International experience also confirms that block-
chain can be effectively used to ensure the sustainability
and transparency of supply chains (Smutchak et al., 2023).
Large corporations such as Walmart and Unilever are al-
ready using blockchain to track product deliveries, which
helps not only to increase transparency but also to ensure
that products meet high environmental standards. The
implementation of such solutions could be useful for the
Kyrgyz Republic, especially in the context of developing
the agricultural sector and improving product quality.
B. Georgescu et al. (2022) addressed the use of blockchain
to track the supply of organic food in the EU. Their study
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noted thatblockchain ensures transparency and traceability
of the entire supply chain, ensuring that products truly
meet environmental standards. This is in line with current
findings on blockchain transparency, but the author em-
phasised an increase in consumer confidence from block-
chain usage. In contrast to the current data, which focuses
on direct green investments, the authors focus on the role
of consumer confidence.

M. Nour et al. (2022), in turn, investigated the use of
blockchain technologies to track the supply of products
within large-scale renewable energy projects. They noted
that blockchain provided better control over the supply of
equipment for solar and wind farms, which reduced logis-
tics costs and minimised delays. These findings support
the current results in terms of improving the efficiency of
supply chain management through blockchain. However,
unlike the current study, which focuses on the impact of
these technologies on attracting green investments, the
authors emphasise their role in improving the operational
efficiency of projects.

Despite its considerable potential, blockchain imple-
mentation faces certain challenges. First, it is scalability.
Many blockchain systems are not yet able to process the
same transaction volumes as traditional financial sys-
tems, which limits their use in large financial institutions
(Vazov et al., 2022). Second, legal and regulatory aspects
remain challenging. In the Kyrgyz Republic, as in many
other countries, there are no clear rules and standards gov-
erning the use of blockchain in the financial sector, which
creates uncertainty for its implementation. In analysing
the impact of blockchain on the banking sector, A. Ahl et
al. (2022) highlighted negative aspects such as the high
energy footprint of blockchain and regulatory issues. This
partly contradicts the current findings, which focus on the
potential of blockchain to stimulate green investment. Un-
like the authors, the current study emphasises the desire
to reduce the carbon footprint by switching to more ener-
gy-efficient technologies.

Overall, blockchain could become substantial in the
development of sustainable finance in the Kyrgyz Repub-
lic, but scalability and regulation issues need to be ad-
dressed for successful implementation. Given the growing
interest of international investors in sustainable develop-
ment projects, blockchain can become central in attracting
capital to green projects and increasing the transparency
of financial processes.

An analysis of studies by various authors demon-
strated that blockchain technologies are central both
in the financial sector and in stimulating green invest-
ments. Nevertheless, approaches to assessing the impact
of these technologies on sustainable finance vary and
may differ depending on the context and the aspects
under investigation. The overlap between the research
findings includes aspects such as increased transparency
and traceability of supply chains, improved operational
efficiency and stimulating green investments through
the introduction of blockchain.
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Conclusions

Blockchain technology is an innovative means of re-
cord-keeping that provides secure, transparent and
immutable data storage. This technology, originally devel-
oped for cryptocurrencies such as Bitcoin, can be effectively
used in the financial sector to improve transactions, trans-
parency and fight fraud. The main advantages of block-
chain include its decentralised nature and the ability to pro-
vide reliable and fast international transfers, such as Ripple.
It also increases transparency and traceability of financial
transactions, which is critical for compliance with an-
ti-money laundering and customer due diligence standards.

The introduction of smart contracts also greatly sim-
plifies financial transactions, reducing the cost of legal
support and minimising the risk of non-compliance with
contractual terms. Nevertheless, there are scalability, legal
and regulatory issues that are slowing down the adoption of
blockchain in the financial sector. Nevertheless, blockchain
has the potential to become the foundation of the future
financial infrastructure, offering improvements in the se-
curity, transparency and accessibility of financial services.
In the context of sustainable finance and green investment,
blockchain can significantly increase transparency and re-
duce risks. It can be used to create immutable and decen-
tralised records of all transactions and project milestones,
which is relevant for preventing abuse and combating green
marketing. It also reduces dependence on intermediaries
and reduces transaction costs, which is particularly useful
for projects in remote areas.

Financial technologies are also substantial in sustain-
able development, providing new approaches to financing
and investment through mobile payments, crowdfunding

ESG approaches are substantial in the development of
corporate responsibility and sustainability standards. In the
Kyrgyz Republic, the implementation of ESG practices in fi-
nancial institutions and the use of blockchain are at an ear-
ly stage but show significant potential. Optima Bank, RSK
Bank, Aiyl Bank and many others demonstrate the growing
interest in sustainability in the Kyrgyz Republic and show
how financial institutions can implement ESG approaches
to improve their social and environmental responsibility, as
well as to increase financial stability.

Examples of successful blockchain applications include
attracting international investors to clean mining and us-
ing blockchain to track transactions and improve transpar-
ency. International projects such as the IBM Food Trust
Power Ledger, SolarCoin and Veridium demonstrate the
successful use of blockchain to improve transparency and
sustainability of transactions, which can serve as an exam-
ple for the Kyrgyz Republic in creating a more sustainable
and transparent financial sector. Thus, international expe-
rience and research show that blockchain can significantly
improve the management of sustainable projects, attract
investment and ensure transparency.

The study limitations include a lack of data on the
long-term results of blockchain implementation in finan-
cial institutions of the Kyrgyz Republic, which renders the
definition of their impact on sustainable development diffi-
cult. For further research, it is advisable to study the impact
of blockchain on financial performance and social devel-
opment in the long term, as well as to compare it with the
practices of other developing countries.
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AHoTauifa. MeToro JOCTimKeHHS 6yB aHa/Ii3 MOXX/IMBOCTEN BUKOPMCTAHHA TEXHOJIOTII 6/IOKYENH I MiJBUILEeHHS
Ipo30pocTi Ta epeKTUBHOCTI y cdepi cTanoro pinancyBanHA. [IpoaHamisoBaHO 3aCTOCYBaHHA O/IOKYeIIH-TeXHOIOTIN
Ta eKOJNOIiYHMX i COIia/IbHMX NPaKTUK B KOHTEKCTi cTajoro QiHaHCYBaHHSH, 3 aKLEHTOM Ha BIPOBAaJ>KCHHA
Ta mepcrnekTuBu B Kuprmscrani. brokdeiiH, AK iHHOBalliliHa TEXHOJOTifA [leI€HTPa/li30BAaHOTO 3alNUCy JaHUX,
3abesnedyye BUCOKUII piBeHb Oe3IeKy, IPO30POCTi Ta He3MiHHOCTi, IO poOOUTH JOro OCOOMMBO LIHHUM JIA
¢diHaHCOBOTO CeKTOpy. Y HOCI/KEHHI MiIKpecIoeTbes, AK OOKYelH MOXKe NOJINIINTU Hpollecy MiXHApOTHUX
IepeKasis, MABUIIUTH NIPO30picTh (iHAHCOBUX OIepaliil i CIPOCTUTM yIpaBIiHHA CMapT-KOHTPAaKTaMU, a TaKOX
BiII3HAYAIOTbCA iCHYI0Yi BUK/IMKMY, Taki AK MacIITabOBaHICTb i MpaBOBi NuTaHHA. BaXkKJIMBUM acIIeKTOM JOCTiI>KeHHA
CTajIa pO/Ib TEXHOJIOTIN O/I0KYelH y cTajoMy (piHaHCYBaHHI, 0cOO6MMBO y cdepi 3eneHux iHBecTULii. BrpoBamxenHa
O710K4YelIHy B Takux cepax, AK GpiHaHCYBaHHS 3€JIeHUX IIPOEKTIB Ta YIPaB/IiHHA COLjia/IbHUMM iHiljiaTMBaMy, MOXe
CIIPYATY IiABUILEHHIO OBipY iHBecTOpiB Ta MOKpalleHHI0 eeKTUBHOCTI iHBecTuin. GinaHCcoBi TexHOMOrT TaKOX
BifirpaloTh IIeHTpaAbHY POIb Yy GOPMYBaHHI HOBUX IiAXOAIB o (iHAaHCIB Ta iHBeCTUIN, MONETIIYIOYN JOCTYIL O
KaIiTasy 3a JOIIOMOroo KpayadaHauHTy Ta ITaTOpM KpeAUTyBaHHA Bift mropuuu fo moguuu (P2P). BuposamxeHHa
eKOJIOT{YHIIX Ta COoljja/IbHNX IPaKTUK y piHaHCOBMX ycTaHOBaX Kuprusbkoi Pecrry6riku feMoHCTpye 3pocTaiody yBary
[0 KOPIOPATUMBHOI BiZiIIOBiZJA/IbHOCTI Ta CTA/IOTO PO3BUTKY, HE3Ba)Kal04YlM HA IIOYATKOBMII €Tall IX BIPOBAJ KEHHS.
Ha mixHapopHiit apeHi Taki yCIilIHI IPOEKTH, AK BUKOPUCTAHH: OIOKYEIHY I BificCTeXKeHH JIAaHIIIOTiB IOCTaBOK,
3eseHi oOiralnii Ta ynpasIiHHA BYIVIELIeBUMY KpeJUTaMy, IeMOHCTPYIOTh IIOTEHIia]l TeXHOJIOTIN I/IA MigBUIeHHA
Ip0o30pocTi Ta eeKTUBHOCTI cTasoro pinancysanHs. i npukaagy MoxXyTb 6yTu Bukopucrani Kupruscranom npu
po3po01i Ta BIpoBapKeHH] BHYTPILIHIX 6JIOKYeIIH- Ta eKOJIOr0-COllia/IbHMX iHII[iaTuB, 110 CIpUATIME Oi/IbLI CTAIOMY
€KOHOMIYHOMY 3POCTaHHIO Ta 3a/Iy4€HHIO MDKHAPOIHMUX iHBECTUILii

KniouoBi cnoBa: exosoriuni ¢akropy; exonoriuni Ta coliaJbHi IpaKTUKM; IHTerpanis TexHomorii; mmudposa
TpaHcdopMallig; yIpaBliHHA pU3UKaMU
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